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Copper Cvcle

This experiment is based on the experiment "Chemistry of Copper" in .1.A. Beran's Lrtborutory
il'lunual./br Principlc,s o.f'General Chemistrl,,2009,.Iohn Wilt & Sons. Inc.

INTRODTJCTION

Copper is one of the most used metals due to its relative chemical inertness (does not react with

air- moisture. dilute acids and bases). Canada is a major producer of copper, used in the

manuf-acture of coins and electric wirings to name a few uses. l'his experirnent will explore

sollre of the verv diverse chemistry of copper and its compounds througft a l,ariety tl1'redor.

precipitation- decomposition and acid-base reactions. You wil l  also learn that some compounds

cannot be obtained in a single step such as compound L below:

A -l- B --> l,

But rnay require ntany steps as indicated below:

A+B-+ f

C+  D -+ [

F: + P'-+ fi

G+ l l - - ' l

I +K ->L

'T'his 
can also be written as follows:

A-!+C D >E F >G H >I K+r,



,,f!";i;,i':;'ii,i,i
This would be a five step reaction. Sometimes you have to isolate and purify the products in

each step, sometimes you can just keep on going. We will explore a five step reaction which is

called the copper cycle because you start and finish with the same material. metallic copper.

cu HNo' ,ctt(Not).-!!9!--+cu(oH)z-\cuo 
H'SO' ,cuso,' Mg >cu

Scheme 1

One thing onc has to be very careful with is that clternists usually'rvrite balanced equations. 
'fhat

rvgsld be very clifficult to do in a multi step reaction as in Scheme I (that's w'hy lve dtt not label

it as Equation 1). We can however break down the five steps as follows and use balanced

equations:

cu (,s) + 4 HNO t @0 -- Cu(NO:)z @q) + 2 NOz

Cu(NOr)z@q) + 2 NaOII (uq) --' Cu(OH)2 (^r) +
/ \

Cu(Of{)z (r) ---+ CUO (s) + HzO (g)

CuO (s) + HzSO+ (aq)- CuSO+ (aq) + H2O (/)

CuSO+ (aq) + Mg (s) - Cu (s) + MgSO + (aq)

(g) + 2 FI2O (/) (Eq 1)

2 NaNO t @q) (Eq 2)

(Eq 3)

(Eq 4)

(Eq s )

PROCEDURE

Step l: Prenaration of Cu(NOr)z:

1. Add l0 Cu pellets into a clean and dry centrifuge tube. LJse a test tube clamp to hold

the tube using a test tube clamp for the remainder of the experitlent.

2. IN A FTJME HOOD, add 10 drops of conc I-lNOrdrop wise and very slorvly trnti l  no

further evidence of a chenrical reactiorl is observed. Do not add an excess o1'IjNO:

or you will have trouble in the next step when you neutralize and react with NaOIi!

The gas that evolves is NOz which is highly toxic. Keep the furne hood sash as low

as possible. Record the colour of the gas and the solution at this point.
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Step 2: Preparation of Cu(OH)z:

3. J'ake the centrifuge tube to your bench (unless your group works in a fumehood) and

place in front of an exhaust arrn. lJsing a stir rod. stir the solution while adding 10

drops of 6 M NaOH. A precipitate will be observed. After a couple of minutes add

10 more drops of NaOH solution and rinse the stirring rod with water from a r,vash

bottle rnaking sure that all washes enter the centrifuge tube.

4. Centrifuge the mixture for I minute (ask your TA for operating instructions). Add

3 more drops of NaOH solution to the supematant. If additional precipitate forms

yor"r probably added too much HNOr in the previous step. In that case add 7 rrore

drops of NaOH solution and repeat the centrifugation. 
'fest 

again by adding 3 ntorc:

drops of NaOH solution. Repeat this test and centrifugation until no further

precipitate is observed. At this point record the colour of the precipitate and

supernatant.

Step 3: Preparation of CuO:

5. l)ecant the supernatant into a small beaker and take the tube to the fume hood with

the sand bath. Holding the tube with its opening pointing towards the back of the

lume hood (never point at yourself or anyone else), slowll' low'cr thc tube into the

sand first by resting it on the surface. I{eat until the solid changes colour thett

immerse the tube into the sand. Make sure none of the solid is cjected due to rapid

heating. otherwise you will have to start from step Mhe solid does not need to be

heated to dryness to completely convert to the oxide. At this point record the colcxtr

of  the sol id.

Step 4: Preparation of CuSOI:

6. Take your centrifuge tube with the CuO back to your bench (unless your grolrp works

in a fumehood) and place in front of an exhaust arm and add 20 drops of 6 M I{zSO+.
'fhe 

residue wil l  react to give a soluble product. At this poirrt rccord thc colotrr of thc

solution. If your solid does not react well, take it to the fume hood r,vith tlrc sand bath

and gently heat it by immersing the tube in the sand (Be careful of the hot sand).
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Step 5:  Preparat ion of  Cu:

7. Dilute the CuSOa solution with RO water unti l  the test tube is half f l l led. Add a I cm

piece of Mg ribbon and observe the changes until atl of the Mg ftas reacted. Add

more Mg ribbon until the solution is no longer blue. At this poipt recorcJ t6e colour ot'

the coating you saw on the Mg ribbon. Do you see the evolution of a gas? If a milky,

white precipitate of Mg(OH)2 is observed, add a few drops of H2SO+ and break up t6e

coating on the Mg ribbon with a stir rod. Add 1 0 drops of 6 M I I:SO+ to renrgr,,e tlre

excess Mg by convefting it into soluhle MgSO+. Wait unti l  the eyglutign of gas has

subsided.

8. Clentrifuge {br 1 minute, decant and discard the supernatant into a separate beaker that

yoll've labeled as your waste beaker. Add approximatel,v I ml- of w,ater to the solid,

stir the mixture with a rod, centrifuge and decant the supernatant into y,our w.aste

beaker. Repeat the washing2 more times.

9. Record the colour of the solid.
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REPORT

Name:

Tatrle l. Experimental Results and Observations

Step l

Number of Cu pellets

Appearance of Cu pellets

Colour of the *"t 
_

Colour of the solution

# o1-crrops .r-NaoH sorution # I

tl4tlSfq rq{gd in total

Clolour of the precipitate I

Color-rr of the supernatant I

Step 3

Is a gas given off during heating?

What is the gas'/

Colour of the solid

Step 4

Colour of the solution

Step 5

Colour of the coatinq on
the Mq ribbon

Is a gas given off during the reaction'i

What is the sas?

Appearance of the l-rnal product


